Introduction
The aim of this paper is to establish the existence and asymptotic behaviour of positive solutions of the obstacle problem defined on an exterior domain SZ = IRN B w, N > 3, where w is a bounded domain in IRN with smooth boundary. The set K is defined by engineering, mathematical programming, control and optimization. Mathematical interest in the problem ( 1.1 ) ~ arises in part because first the nonlinearity f we consider here is superlinear, so the corresponding variational functional is neither bounded above nor below, we are unable to establish the existence of positive solutions in a usual way by finding the minimum of the functional in the convex set K. Instead, we shall try to obtain critical points of the corresponding functional of ( 1.1 ) a in K; second because the problem is considered on unbounded domains, the injection in is not compact in the case, therefore the variational functional fails to satisfy the Palais-Smale (P.S.) condition.
The existence problem related to similar obstacle problems of ( 1.1 ) a has been studied in [9] , [10] , [14] in bounded domains. A counterpart in unbounded domains can be found in ~1~ . Among other things, it is required in [1] that the positive part of the obstacle function has a compact support, hence the key steps are essentially infered by the techniques for semilinear elliptic problems. In present paper, more delicate results will be established under assumptions for the obstacle function ~: where 7* > 1, C > 0 are constants. We shall show that there exists a positive number A* +00 such that the problem (1.1);B has no positive solutions for A > A*, while it has at least a minimal positive decaying solution for all A E (0, A*). Furthermore, we prove that there exists A**, 0 a** A*, such that ( 1.1 ) ~, has at least two positive decaying solutions for all A E (0,A**).
It will be interesting to know if A** = A* and if A* is a turning point. (3.13) .
We follow the argument in [10] to deduce (3.14) . Let (3.25) such that the minimum of the energy functional of (3.25) is attained by it among all solutions of (3.25) , that is
It is well known ([4] , [7] , [12] ) that there exists a ground state = > 0 of (3.25) 
